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© Known and selectee novel arylmethylenyl derivatives of thiazolldnones, ImldazeKdinones and 
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KNOWN AND SELE CTED NOVSl. ARYLMETHYLENYL DERIVATIVES OFTHIAZOUOINONES, IM- 
IDAZOUOINONES AND 0XA20U0IN0NES U3EFJL AS ANT1ALLEHGY AGENTS ANC ANTIINFIAMMA- 

TORY AGENTS 



It is now found that compounds from among known and selected nova) arytmethylenyl derivatives of 
thiajoJidinnnes. oxaxclidtncnes or imidizolidiriones have activity useful for treating allergies or inflammaSon. 

Thus, the present Invention is for selected novel compounds, as well as. pharmaceutical compositions 
and methods of use for known compounds and the selected novel compounds of the formula (1) 



sr.d pharmaceutic iKy accsptawla salts tnareof: wherein Ar is (i) phenyl unsubstituted. (ii) phenyl substituted 
by from one to three of tower alkyl, lower alkoxy. hydroxy, haiogen, trittuoomethyl, Nn lc R n whetein R13 
^ is and Hi 1 are independently hydrogen or tower alkyl. NO:, mercapto, or lower aikylthio. (Hi) naohthyl: (iv) 

— benzofuranyl, Jv) beructJucphanyl. (vi) 2- cr 3-Awnyt 2- or T-indolyl. (vm) 2- or 3-furanyl. or fix) 2-. 3-. 

or 4-pyridyl 

Y and Yi is oxygen or sulfur 
X is sulfur, oxygen. NH or NCH 3 and 
so Xi is NH or NCH 3 

'with the proviso that when Ar is substituted phenyl, the substituents are either net 3,S-df(!$Qpropyi)-4- 
3 hydroxy or if Xi ■ NH. X ■ S, Y * S not 3.5-di(l-butyi) together with 4-hydroxy. 

Japanese Application No. 34-133826 as found in Oerwent Abstracts No. 87-076379/1 1 discloses new 
3.5*dnsopr < 3pyiben2Yltdene-2.4-tmida£oltdinQne and the analogous thiazotes with antiallergic and tyrosine 
;s kinase inhabiting activity as well as other heterocyclic containing compounds. SP No. 21 1 .S70A as described 
in Oerwent 37-051809 00 desenbes comoounos exciuded by the proviso above having « 3,S"ditsobutyiben- 
ryw»dene mbstiluent useful for treating inflammation, ischasmia induced call carnage ar.d arthritis. Thus, 
known >-terocycfic compounds are not as closely related as these named here and are excluded from the 
present invention. 

20 A French Patent No. 2.169.334. C. H. Scehringer Sohn, Ocwber 12, 1973 describes a series of N- 
subsututed oxazoies as antannntics. antirheumatics, and immunosuppressants having the formula 

C 
tl 



jo which are not included m the present invention. 

Copending application United States Ser.No. 277.171 is for ncvel compounds having s J.S-di-lertiaryburyl-4- 
hydroxyphenyl moiety so Us disclosure relating to references in the Background of the Invention is 
incorporated herein bv reference. 

The compounds of the formula I have a hitherto unknown pharmaceutics* activity useful Tor treating 
allergic or inflammatory conditions of diseases. The invention compounds are now also found to have 
activity as inhibitors of 5*«poxygenasa and or cydooxygenase providing treatment ct conditions advanta- 
geous^ affected by such inhibition including inflammation, arthritis, pain, pyrrhia. and the like. Thus, the 
present invention is also a oharmaceutical composition for diseases or conditions advantageously affected 
oy activity inhibiting singiy or together S^vOxygeivase and cyc^cxygeriasa cr rnsthed of use there fcr. 

50 Therefore, th« present invention is particularly a pharmaceutical composition for the treatment of allergy or 
inflammation which compnses an amianwiyy Oi in lii n o uim m atc^y nuoCtive amount of a compound cf th« 
Icimula 1 together with a phan^aceuucally acceptable earner. Further, the present invention is the use of the 
above compounas 'or the preparation of pharmaceuticals for ireaung aMsrgies or inflammation in subject 
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suffering therefrom. 

The present invention is aiso the novei selected compounds of the formula I noted herflinaitei having 
activity heretofore unknown fof analogous compounds. 

Arrwjng 3ie known compounds far the compositions or methods of use of the present invention the 
3 following are references (or compounds Ssted for the Examples of the invention: 

Reference 
J. Chen. Soc, pp. S5S-55 (1945) 
J. Org. Cheat.. 25, p. 1325 (1961) 
Cheat. 3er., pp. 459-$: (1941) 
J. Chen. Soc, pp. 3547-52 ( 1950) 
J.C.S., p. 1165 (1954) 
J. Org. Chem. , p. 1326 (1961) 

?at. Mo. 3,3 4 3,797/JACS, p. 2357 (1951) 
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C.A. 5_9 : lC-3757ra, J ACS , p. 235S (1951) 
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Tec ?. 27ai ( 1959 ) 




10 


Canadian Z. Chest., p. 2089 ( 1959 ) 




12 


Ger. Pat. Z-Z 3 , 433 , 47 5/C. A. 102, 923404 




17 


J.O.C., p. 32 (1955) 


10 


18, 


. Tec, p. 2751 (1969) 




L9 


Tet., p. 2731 (1969)^ 




20 


Tet., p. 2731 (1969) 


15 


21 


J. Ind. Chsc. See, p. 77 (i984) 




22 


J. 2nd. Chen. Sec, p. 77 (1984) 




26 


See Example 3 aiove 
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za 


Int. J. Sulf . Ches. Part A, p. 251 (1972) 


29 


C.A. TjS ( 5) , 25152*1 




30 


. C.A. 79 (23), 1435223 




j * 


C.A. 76(5), 25132h 




34 


C.A. 79 (23), 143S22p 




36 


Siol. .Men. 9, 200 (1984) 




38 


Zh. Ore. Shin, ?. 212 (1983) 


ro 


40 


J.C.S. (1), ?. 385 (1934) 




41 


C.A. 39: 100767a 




42 


Chen. Phar. 3ull., p. 1513 (1985) 
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J. Pharra. Sec. Jap., p. 154 (1935) 




45 


Ger. Pat. D2 3,433,475 




48 


J.C.S. , p. 3347 (1350) 
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49 ' 


C.A. 47, 9S43a 




50 


C.A. 47, 3343a 
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C.A..71 ( 17), 31252a 


J5 


59 


Zh. Ob, Xhia 25, ?. 3092 "(1956) 




71 


Okraia Xhis 2h. 16 t ?. 545 (1950) 




33 


Chea. Pharni. =ull., ?. 1619 (1986) 


50 


86 


As. Chem, J., ?. 353 (1911) 




87 


JACS, p. 1606 (1313) 




90 


JACSr p. 1606 (1913) 




91 


Monats , p. 332 (1551) 


35 


92 


Chen. Phara. =ull., p. 1519 (1385) 
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The selected novel ccvnpounds of the oresent Invention ara round in Examples 11, 13-16, Ct-53. 53*63. 
70. 72-79. 80. 32. 88. 97. and 99-101, 10&-1 11. 
Accordingly, the present Invention is 

(a) a sheeted novel compound as In the noted examples heretefer or a s?Jt thereof: 

(b) a method tor preparing a novel selected compound or a pharmacoiogicaay acceptable salt 
thereof: 

(c) a pharmaceutical composition comprising a compound ol formula (0 or a physiologically 
acceptable salt thereof and a pharmaceutically acceptable carrier therefor; 

(o*) « msthcd fcr p*cccring such ccmpcsst^ns; 

(e) a method for the inhibition of h&amine by use of a nontoxic, effective, hhttttory amount of a 
compound of formula I or a physiologically acceptable salt thereof; 

(0 a method for the prophylaxis or treatment of disease, uf condition in a mammal, including man. 
comprising the administration to said mammal of a nontoxic, therapeutically or prophytactically effec^ve 
amuuiit of a compound cf formula ! or a physiologically acceptable salt thereof; 

(g) a method for me prophylaxis cr treatment of any Individual condition described herein, in a 
mammai, including man. comprising the administration to said mammal of a nontoxic therapeutically or 
prcph^aciccJIy effective amount of a compound of formula I or a physiologically acceptable salt thereof: 

(h) a method for the prophylaxis or treatment of allergy or irtftammatcry condition in a mammal, 
including man, comprising administration to said mammai of a nontoxic effective, antiallergic or antiinflam- 
matory amount of a compound of formula I or s physiologically acceptable salt thereof: 

it} a novel compound as set out in the examples noted heretafcr or 2 physrctegicalty acceptable salt 
thereof for use in medicine, especially as defined in (fHh) above; 

Q} use of a ccmpo-jr^ of fo""M*» 1 or a physioionic*Hy acceptable salt thereof in tho manufacture cf 
medicsi therapeutic agents, particularly those for use as defined in (fHh) above: and 

(k) any novel feature described herein. 
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SUMMARY OF THE INVENTION 




so 



IS 



TTie prescr.: .Uwvft&ft is a pharmaceutical composition and method of use as defined above for 
compounds of therrormuia I as we it as the novel compounds also as noted above. 

A preferred embodiment of tho oresent invention is the composiu'on or method of use for a compouno 
of the formula (If) 




R 3 



or pn vmaceuoca'ly acceptable saits thereof: whsrem x and Y are is defined above. R«. R7. no. R* and n% 
are independently H. lower alkyl. lower alkoxy. OH. halogen. Crj. NR, = R,, wherein Ri 0 and Rt: are as 
defined aoove. NO?. m~rcarto. or lower alkyithio. wheiein cf from one to three cf fl». R : . R^. R«, and R« 
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3/9 otter than hydrogen, but excising R.. R». Hi. ^* * * Wcn 3.5<Si<*isopropyl) and 4-OH or 
which are 3.S-di(l-bctyi) and 4-OH when X is NH, or both X and Y are S. - 

A preferred embcdimont of the formula II of tho present invention « tne composition or metneo o« use 
for a compound of the formula (HI) 



1 




10 



*3 R 4 



er pfcannacatiticaay accsptafcis sails tnerecf: wherein P.i. R : . Ra. Rt and R* are as defined above. 
15 ~ *"A«ottiif7pnif erred embodiment of the formula II of the present invention is tne composition or method of 
use for a compound of the formula (IV) 



20 




IV 



25 



or pharmacauticaily acceptable salts thereof: wherein Rt. Rj. Rj. R* and R» are as defined above. 

Also among the preferred embodiment of the formula tt is the xmposiu'en and methco* of usa tor trie, 
compound of the formula (V) 




?.,-rbj-?.i 



i 



cr phs/maceuticaUy scceptable salts thereof: wherein P. . ?2. R*. R* and fi? are as defined acove. 

Another preferred embodiment of the formula tt is the composition and method of use for the compound 
of the formula (VI) 



js 




*3 *4 



50 



or pharmacauticaily acceptable salts thereof: wherein Ri f Rj. Ri. R* and Rt are as defined above. 

Another preferred embodiment of the formula It is the composition and method of use for the 
ccmpounds of the formula (VII) 
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" 3 a* 

or pharmaceulically acceptable salts thereof: wherein X is NH or NCHj* and R t . R 2 . Rj. R* and R« is as 
'o defined above. 

Another preferred embodiment of the formula il is the composition and method cf use for the 
compounds of formula (Vtlt) 



is 
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or pharmaceutical^ acceptable salts thereof wherein fli. Rj. R 3 . R*. and R$ are as defined above. And 
finally, a preferred embodiment cf the formula II is the composition and methods cf use for the compounds 
of the formula VillA 
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Cf pharmaceutical^ acceptable sa'ts thereof: wherein Hi. R : . R 3 . R* and H% are as defined aoove. 

The most preferred embc *ent of the fern uia II is the composition and method of use for the following 
compounos which inhibit the release of histamine from human basophils as described hereinafter in the 
HHB assay stimulated with and lg£ at an IC« less than 20 itM. 
5-{{2.5^imetrioxyphenyl)methyleneh2Mhioxo^tnia2olidinone. 
^2A5*Uimemoxyphenyflmemylena]*2-thi^ 
5^{3,4,5-lrimemoxypherryl)nieihyt3ne}-2*mioxo^lhia20lidinone. 
S- [(3.^totoroph«r.y I)memylefieh2-mioxo-4.thia2o0dinone. 
5KP.*^mettoxyphenyfJmethylenel-2<hta 
5Hf3.5^methoxy-4-hydraxypheftyl)me 
54p.5-dimethyM^ydraxyprtef^ 
5^lS-bromo-^ydroxy-3^emoxyphenynmeihy^ 
S^(4nnemo>Trr^nyl)methyleneh2-thiOTto^tWa2oUdinone. 
5-{(5-hydro)rya-mathoxypheny i)ma:hy lene H2*thioxc-4-thi axolidincna. 
5'{(3.5^imemoxyohenyi)memylene}-2-thicoto-4-thia201idinone. 
5^{4.hyx«rcory-3.S^methoxyphenyl)methylenel2.4-mia2olidnedione. 
S^(4-hydro^-3-methoxypheny^m6m^enel-2.4-thiacoIidinedione, 
5^(4-hydroxy-3-meuioxyphonyl)memy(eneh2-lhioxo-^oxazolidinone. 
5-{{*-hydroxy0.5Hjimetrioxy^r^nyi^ 

2-Woxo-5^{3.4.5-trimemoxyphenyi)methyiene|-4-oxa20tidinone, 
S-{{4^ydroxy-3.S^imethox^phenyl)methyianej-2-lhioxo--i-imidai0lidinone. 

Novel compound* which inhibit singly or together 5-*ipcxygenasa and cycicoxygenase are found by 
ia;5:-;r.i.-9 psrcsr.t inhibit ir. AP.2L A512C \Vhcis Cat: £ Jicc^ygsr.ccc end Cyc^crygcr.ccc Acccyc zrt 
Carr^geenan-lnduced Rat Foot Paw Edema-2 (CF5-2) Assay described hereinafter. 

Among the preferred ro»npounds as determined in :ne ARSLARBC and assays are the 
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2.4-thiazolidione. 5^3.5^5.1 J nJimeinyietf-.ylH-hydroxyphenyllmeihylenah. <§>- 
^xaioScfi.wne. S-tp.S^sO.l^imathyiethyi) ^hycVoxy/henyllmethyleneK-thioxo- 
2 4-oxazoWinon*. 5-{[3.S-bisO .l^imethylsthy.>Wiydfoxyph9nyllnietftylenah. 
2.4-oxazofidinedicne. 5H(4*ydroxyaMimathc^phenyl)methyleneh and 
vtniazolidinone. SH^c^cphenyOmemylene^-mioro-. 

Tne mcst preferred novel compounds of the present invention now fcund having actnnty which inhibits 
S-fipoxyoenase and c/ctooxyg-jruse are 54[3,5*is<1.1^methylinh*^ 
truazolidinedione and W .5-bis<i.1^imetrwtoW 

Thus the present invention is also a pharmaceutical composition for the treatment of conditions 
advantageously affected by the inhiciticn of. 5-Rpoxygenase and/or cyciocxygenase which comprises an 
amount effective for the treatment cf the condition of a cor.wund of the formula I or vrtous preferred 
embodiments and the pharmaceutical acceptable add addition or base salt thereof together with a 
pnarrniceuticafly acceptable carrier. The condition is meant to indude. for example, arthritis or other 
inflammatory diseases, anergic conditions or diseases, pain, few. and psoriasis, but now preferably 

inflammatory diseases. ^ . ^ 

The resent invent** is also a method for treatment of the condition as noted above tn a mammal. 
inc'uding r humans. suffering therefrom with a compound of the formula I or the pharmaceutical acceptable 
acid addition cr base salt thereof, in unit dosage form. The invention also provides for use of any rich 
compound of formula 1 or particularly various prefarred embodiments or salt thereof in the manufactu.a of 

medical therapetitic agent ..... . , 

Pharmaceutical composition or use of the compound or salt of formula I is meant to .ndude treatment 
understood to be prophylactic pertinent te the foregoing name-i condition. 
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A DETAILED DESCRIPTION OF THE INVENTION 



in the present invention "lower aftyr is alkyl o! from one to six carbons, inclusive, and means methyl, 
etnyi. propyl, butyl, pentyl. or hexyl and isomers thereof. 

"tower aikoxy- means metftoxy. ethoxy. propoxy. butoxy, pentoxy. cr hexoxy and isomers thereof. 

"Lower afcylthio' means meinyimercapto. ethylmercapto. propylmercapto. bulyimercapto. pentylmer- 
capto, or hexyimercapto and isomers hereof. 

"Halogen - is chloro. bromo. fluoro. or iodo. 

Generally, the selected novel ccmcounds o( formula I as well as the known compounds are prepared by 
accesses that ire known cr are prepared by processes analogous to 'hose Sat are known from known 
starting materials or siarsng materia* that can be prepared by known methods. Fcr example, une lollowing 
starting materials are obtained as follows: 

3-eromo-4-h y i-^- r £*nz-;dehyde and 3.5^ibromo^hydroxybercaldehyde are prepared according to Paai. 
Chem. Ber. 28 (1895). 2*07. 

4T^elnox7-2^ycroxyoenaaldehyde is prepared according to Robinscn & Head, J. Chem. Soc. (19c0>, 
2440. 

3-Methoxy-S^yd;oxyben22aehyde is prepared according to Ben, et al. J. Org. Chem. 50 (1985). 2238. 
3.5-Ousoprcpy^ycrox/benssideh>-da and 3^-dimethyl 4-hyGroxyt3ncacorr,*ce aro prepared acceding 
to U S. Patent Ne. 4.009.210. 

3Hdimeuiylaminoimemyl^hydrcxy.5-methoxybenra!dehyde is prepared according to Hemetsborger, Mon^ 
ats. Chem. 102 (1971), 111C. 

— .Perk II (1980). 1752. 



Ml 



O^cinymyclmoin is prepared according to Guler ar.a Moodie. J. Chem. Zcz_ 

A scheme for preparation cf the compounds of formula I above is as follows: 
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The procedure of Schema 2 is essentially that of N. A. Shenberg, l. S. Guseva, A. L Ginak. and E. G. 
Scchiiin. Zhur. Organ. Knim- 14, 1323.(1378); and J. S. KL Oavies. W. Hook, and F. Long. J. Chem. Soc 
30(1950). 

The compounds of formula I are useful both in the free ?cd form, in the form of base salts where 
possible, and in the form b: acd addition salts. Tno three forms are within the scope of the invention. In 
practice, use of the salt form amounts to use of the base form. Appropriate pharmaceuttcaUy acceptable 
salts within the scop* of the invention are those derived from mineral acids such as hydrochloric add and 
sulfuric acd: end organic acids such as methanesuifonic add, ben2onesuifcnic add. p-toluenesulfonic add, 
and the like, giving the hydrocmorida. sulfamate, metnanesuifonate. beruenesuifenate, p-toluenesuifonate. 
and the like, respectively or those derived from bases such as suitable organic and inorganic bases, 
-samples of suitable inorganic bases for the formation of saits of compounds of this invention include the 
hydroxides, carbonates, and bicarbonates of ammonia, sodium. lithium, potassium, calcium, magnesium, 
aluminum, rinc, and the See. 

Salts may also be formed with suitaole organic bases. Sases suitable fcr the format^n of gharmaceutf- 
caily acceotable base aadition salts with compounds of tnn present invention include organic bases which 
are nontoxic and strong enough to form such saits. These organic bases form a class whose limits are 
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10 



wherein Ar. X* , X and Y are as defined above. # 
^ More partcuiarly. the present invention includes compounds of typo k 

0 



IT \ •••• 



ahe/e These compounds are named as substituted 5- 
where R,. R,. Rs. IU and R, are as ^ 

phenyimemylene-2.^oxc-^xazouoinones.or ^; fln ^^rw^ organic end inorganic bases due to the 

• Sails of these compounds can be formed by treatment «itn organic ^ y 
presence ol an addc NH, . d ( me preS ence of a tautomeric 

Certain Waw&iincnes and oxazolidincnes are aattc (pxa J o, o 

proton cn the heterocyclic rinc: 




s 



0 



«3 



so 



33 




<J K 



R1-R5 




hases incfudlng choline derivatives* 
These compounds can lorm salts «th inorganic and organ* □ . ^ ^ dariva6va (such „ 

If the parent oxazoSdirwn* or thiazclidinone (such M an alcohol, water, or an 

choiina bicarbonate or choline cftBride) are combined « a ™ orecipilation Irom solution or by 

alcoholvrater solution), the choline sail can general* be o-tam.d by or 

evaporation ol the reaction solution. condensation of an aldehyde 2 with 

A general method of preparaicn ol these « m P^ r -«' s ^-nsation can be carried out in alcoholic 
an active methylene conip«^3 jSdia^ 

5C*V5«**3 ItUJ pr335r»C3 0* • w*w« * ,w *~" *"* **** 
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Scneae - 



-C. 




I wherein X is 0 

X t is NH 
Y is S 



catalysis. A particularly favored procedure is the use of anhydrous sodium acetate in glacial acetic add. 
with heating at reflux for *-24 hours. References to this procedure include: G. R. Newkome and A. Nayak. in 
Advances in Heterocyclic Chemistry. A. R. Katritzky and A. J. boutton. Eds- Academic Press, New Ycrk. 
NY, Vol 25. p. 83 and N. K. Usnenxo and T. E Gorizc* a. Ukrain Khim. Zhur„ 16. 545 (1953). 

An alternate procedure fo' the preparation of the ahove compound when Y » O is the preparation c f 
the corresponding oxasola 4 followed by oxidation/hydrolysis to the desired oxasoie 1 wherein X is 0. Xj is 
NH and Y is 0 (Scheme 2):" 

Scheae 2 




-4. 



o 

0-C 



4 £ wherein X is 0, 

X t .s NH, and 
Y is 0. 

For to prepacascr. of «*. see. fcr example. F. C. Brown. Chem. Rev.. 61. 463 0951). and the 
(Newkome) reference previously cited. For the conversion 4 to I of Scheme 2, see also J. W. Dark-Lewis. 
Cham. Rev. . 58. 63 0952). and N. A. Shenberg, L S. Guseva. A. L Ginak, and E. G. Sochifin. Zhur. Organ. 
Khm^ M. 1323 (1978). 

Variations of the aocve Scheme 1 are also readily prepared by the methods of Scheme 1' discussed 
above. These are shown here in Scheme 1 as follows. 
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readily understood >>y ir.csa sxiuec in th<» an. Merely for purposes of iilusSatJcn. the class may be said to 
include mono- di- and triaiky (amines, such as methylamine. cimethylamine, and triethylamine; mor.o-. dk 
or trihydroxyaiicyiamines such as mono-, di-. and triethartolantine: amino ccids such as arginine. and lysine; 
guanidine- N-methy glucosamine; N-methy!piperazine; morpholine: ethyier.adiarnine: N-bwzyl- 
pheneihyl'aminl: tris(hydrcxyme!hyl) amTnomethane: and the Tike. (See for example. -Pharmaceutical Saits/ 
J, Pharm. Sd. 56(1). 1-19 0977).) 

ThTliao^ addition salts of said basic compounds are prepared eithw by dissolving the free base of 

compound I in aqueous or aqueous alcohol solution or other suitably solvents containing the appropriate 
add a- base and isolating the salt by evaporating the solution, or be reacting the free base of compound I 
with an acid as wea as reacting compound I having an acid group thereon with a base such that the 
reactions are in an organic solvent, in which case the sail separates exactly or can be obtained by 
concentration of the solution. 

The base salts of compounds cf formula I described above are prepared by reacting the apprcpnate 
base with a stoichiometric equivalent of the acid compounds of formula I to obtain pharmacologically 

acceptable base salts thereof. 

The acid solution sails of said basic compounds are prepared either by dissolving the free base in 
aqueous o7 aqueous alcohol solution or other suitable solvents containing the appropriate add and isolating 
the salt oy evaporating the solution, or by reacting thb free o«e and add in an organic solvent, in wnich 
case the salt separates directly or can be obtained by concentration of the solution. 

The compounds of this : nvention may also exist in hydrated or solvated terms. 

The products oMha reactions described herein are isolated by conventional means such as extrac&jn. 
distillation, chromatography and the like. 

The antiallergic and antiinflammatory activity of the compounds having the 'ormula I of the resent 
invention is determined by an assay showing inhibition of the release of histamine from human basophils 
(HH6). A description of the protocol ol the HHB assay is found hereinafter. 

Thus, pharmaceutical compositions are prepared from the compounds of formula I and salts thereof 
• described as the ptMnt invention ir, unit dosage form comprising the compound either atone or in 
acmixture with a pharmaceutically acceptable carrior appropriately selected from those known. 

A physician or veterinarian ni ordinary skill roadKy determines a subject who is exhibiting allergic or 
in«amr.ictcr7 symptoms. Regardless of the rout* of adnunistration selected, the compounds of the preser.*. 
invention are formulated into pharmaceutical^ acceptable dosage forms by conventional methods known to 
the pharmaceutical art. 

The comoounds can be administered in such oral unit dosage forms such as tablets, capsules. pills, 
powders, or granules. Thay also may be administered rectaiiy or vaginally in such forms as suppostttries cr 
oougias: they mav *so b* introducsd parenteral (a g.. KbeumrasSy. ^j^.-cnc^h/. cr intramusc-iarlyi. 
using forms know'r. to the pharmaceutical an. They are also introduced directi; tc an affecteu area (e.g. in 
the fcrm of eye droos or by inhalation). For the treatment ol allergic or inflammatory conditions sucr. as 
erytnema. the compcuncs cf the present invention may also be administered trpically in the lorn cf 
ointmenc ctc^y*. geis. or the like. In general, me preferred route of administration is orally. 

An effective but nontoxic quantity ol the compound I is employed in treatment The ordinarily skilled 
physician or veterinarian wiil readily determine and prescribe the effective amount of the antiallergic or 
antiinflammatory agent to prevent cr arrest the progress of the condition. The dosage regimen is selected ir. 
accordance with a variety of factors including the type. ace. weight sex, and medical condition ol the 
mammal. tne.7evenry of symptoms ot tne . disease being treated, the route of administration and particuiai 
compound of formula I employad. An ordinarily skilled physician cr veterinarian will readily determine and 
prescribe the effective amou.it of the compound I to prevent or arrest the progress of the condition. In so 
pioc-eding, the physidan or veterinarian could employ relatively tow dosages at first subsequently 
increasing the dose until a maximum response is eotained. For convenience, the total daily dosage may be 
divided and administered in portions during the day 'if desired. In so crcceeding. the physician er 
veterinarian could employ relatively lew dosages at first, subsequently increasing the dose until a maximum 
response is obtained. 

Initial dosage of ;ne compounds ol the invention having formula I are cratnarily m the area aMC mc uo 
to 2 g per day orally, preferably 20 mg :o 500 mg pei dose orally, given from one to tour times daily cr as 
needed. When other forms ol administration are employed, equivalent deses ire administered. 

A iuiiable oose cf * compound of formula <i) or pharmacotogically acceptable salt thereof for a rrarvnai 
••jjleruv* from, cr to r.'lfer h ^ rTi -? n Y C?nrJirinn as described hereinbefore :s 0.1 uc * 500 mg o: tr»e 

compound per kiiogra'n oody we»gnt. m me case cf syster-c administration', the dose may be in tn<r rc-igs 
ol 0.5 to 500 mg ol ;r.e confound per vHocram todv weicnt. :ne most praferraa dosage teino 0.5 t? £0 
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mg/kg of mammal body weight administered two or three times daily. In ten case of topical administration, 
e.g, to the skin or oye. a suitable dose may be in tne range 0.1 '"•-'00 ug of the csmpound per kilogram, 
typically aoout 0.1 u>*g. 

In the case of oraJ dosing for the treatment or prophylaxis of arthritis or inflammation in general, due !o 
a any court*, a suitable dose of a compound of formula (I) or physiologically acceptable salt meraof, may ba 
as specified in the preceding paragraph, but most preferably is from 1 mg to 10 mg of the compound per 
kilogram, the most preferred dosage being from 1 mg to 5 mg,xg of mammal body weight, for erample. 
from 1 to 2 mg/kg. 

It is understood that the composites ano methods of treatment of the present invention as described 
io aoove also include the free acid, the pharmacologically acceptaole base salts and acid addition salts of the 
compounds of formula I. ' 

The following Examples further illustrate the invention, but are not meant to be Editing tnereto. 

•s EXAMPLE 1 




S^tZ^DimethoxTphenynmethYlenehg'thioxo^thiazolidincne 



A mixture of 2.3-dlmethoxybenzalcfahyde (5.2 g. 20 mmoles). rhodanine (4.0 g. 29 mmoles), sodium 
acetate (8,4 g. 102 mmoles). and acetic acid (50 ml) Is stirred under an inert atmosphere and heated to 
reflux. After 4 hours the mixtuie is stirred into water (250 ml) and the precipitate is filtered off. rinsed 
successively with water (3X), ethanol (2X). and ether (2X). and dried to afford the pure product (7.3 g). mp 
75 253-269 "C. 

TA3LZ L 

50 The following exaispl.es are prepared frcrn che corresponding 
benraldehydea using cfce procedure described in £ A aapie L. 



-5 



SO 
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2 

3 
4 
5 
S 
7 
3 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 - 

23 

24 

25 

26 

27 

28 



A t 

OMe 
GHe 
OM* 
OMe 
ix 

CI 



CMe 

H 
CMe 

H 
CI 
. OHe 
CHe 



H OE 

H 3r 

3 Me 

H OMe 

3 a 

MeO H 

3 X*Q 

- H 

H OH 

s - 



CHe 

3 
CHe 
CHe 
OMe 
CI 
CI 
OMe 
OS 
OMe 
OH 
OH 
OH 
OH 
OH 



MeO 



OK 



rt 

OMe 

H 
OMe 
OMe 

H 

31 

CMe 

H 



OCHMe 2 

ocE*?n 
Me 



3r 
Me 

3 



3 



30 'C 
275-276 
245-246 
205-206 
237 (dec) 
200-201 

234-235 (Sec 

241-242 

232-234 

252-253 (See 

264-255 

>0300 

283-285 (Rec 

•0300 

293-255 

275 (dec) 

204-205 

249- 250 

232- 233 

250- 251 
246-248 
238 (dec) 
170-172 
191-193 

197- 198 

198- 200 
13S-190 

233- 235 
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R. 








"o *C 


5 




29 


r * 


3 c 


** 




23 9—24 L 






30 


n 


HO* 


•~ 


•* 


255-267 






31 






CI 


H 


224-226 


TO 




32 


H 


s 


3r 




236-238 






33- 


3 




Or* 




150-151 






34 


H 


H 


M0 2 


H 


263-267 






33 


a 




SMe 




253-260 


15 














229-230 






36 




MeO 


OH 








37 


H 


MeO 


a 


MeO 


257-259 




/ 


38 


H 


H 


Me 




225-227 


20 




39 


H 


« 




H 


240-242 




25 



EXAMPLE 40 



30 



S-(<2.3»Oichlofophenyl|metfrylenel»2-thioxo*-**thia;oBd^none 

A mixture ol Z3-dichtofcbeoalderiyde (4.6 g. 26 mmctes). rhodanine (3.5 g. 25 mmcles). sodium 
acetate (7.5 g, 91 mmoles). and acetic acid (40 ml) is stirred under an Uwt atmcsf^re and heated lo 
reKux. Anei 2 5 hour* the mixture is stirred into ice-water (250 ml) and the precipitate is filtered off, rinsed 
three times with water and dried. Recrystailizaticn from methanol gave the pure product (2.9 gj. mp 203- 
204 *C. 

Tho following examples are prepared (rem the corresponding benxaidehyes using the procedure 
describee in Example 40: 



50 



Example 






Ri 


PU 




mp "C 


RecrysL 
Solvent 


41 


a ' 


H 


H 


H 


a 


179-181 




42 


H - 


:Su 


OH 


tSu 


H 


248-249 


EiOAc 


43 


H 




H 


H - 


H 


201*202 


MeCN 


44 


OH 


« 


H 


H 


H 


216 (dee) 


MeCN 


45 


H 


OH 


OMe 


H 


H 


224-225 


MeOH 


46 


H 


iPr 


CH 


iPr 


H 


200-202 


MeCN 


47 


H 


OH 


OMe 


OMe 


H 


212-213 


MeOH 


48 


OMe 


K 


H 


H 


OMe 


273-275 


DMF 


49 


OH 


H 


H 


OMe 


H 


253 (dec) 




so 


H 


OH 


H 


OMe 


H 


2SS-260 


THF 


SI 


H 


OMe 


OH 


(Oil 


H 


223-234 


MeCN 


52 


OH 


H 


OMe 


OMe 


K 


* 253 (dec) 
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13 



A rroxtura ol ^< d,m « m ''^7'7 JT I motes > and acatic acid (35 mil is stirred under an inert 
modanine (1.S g. 12 ^o.ea) a-aiarjne J.Sg 7 ^^^.emcvU by rotary evaporator and th. 

attord the pure product (23 g). mp JS8 C (doc). 



EXAMPLE 5* 



W(^aronio-2-mienvnmemYteneh^ o»c^tr»aa«dinone 

Prepared by the method described in E«mp.e 1 trcm S -bromc-2-thiophenecarbo«.dehyde. mp 2S0- 

I* M«l 



252* (dec). 

INTERMEDIATE A 



*3 



N.6<)imemo»Y-NMTtemyl-2^eozo»urar> ca.ooxarn!d9 

.. _ . ,,.„„ nl s q - ,no3t mole) <* S-me»tcxy-2-benzolurancsrbcxylK. acid (A. McGovkin. A. 
To a Vchern IS "?7 ,19<0» in 100 ml ol tetranydrofuran (under a mirogen 

Pcbertson. and W. B .J™"<- i! 22^2£: J g . o.038 mole) of o«ry. cMoriM. The mteuro «« .erred 
atmosphere) -as added .n on- * ^^.^ ^ Erring at room temperature for 2 

to 5 rninutes. men treated ™* 3 ^.'SSrJSi- 3wi«^xv.2^nxofur a r^-fcony« cWcrida. rap 
hours. *e sofcen, was -^^^^^'ated above). Th. residue «» reeved in .00 m, 
95-99 (a mp ol 101 .s grven by X MCGoe i^e . . ^ ^ 

°' T TSS , -*?a i J ST-S o "SdS trS^arnine hySlond, and 9.* m. ,7.7 g: 
ckoqJ»J sohrtor. ol 3 8 g (0.037 _ mo», o . ^ ^ , 2 houf3 . m , mixtura was 

0.077 mo..> =! : .T.emy.p.pendjne * 100_ ^ ^ ^ sepanUed. and the aqueous 

added to 400 m.* ^^^'J?™^^^. The comt*~> organ* iayers ~r* washed 
Si ^m^t-s ^ ^na, * 200 ml, and water aga*. The exuac* ^ 
^JZ^o^gr.^M and evaporated. Trtjurafion ol the res*u. w<n ether ylced S.« g 
(74% yieio) of iraanaryncaUy pure amioe proouct mp /3-77 . 



CaicJ. for C»:Hi jNO»: 


i C,6t^7: 


! H.5.57: 


N. 5.?6 j 


round: 


I C. 51-25: 


H.5.52: 


N.5.73. J 



to 



INTERMEDIATE 3 



Anice-roced ^uaon of -0 g (0.0,7 rro.e, C N.^imemoxy-N-memyl-a-ben^urancarboxamida in 

16 
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100 ml of tetrahydrofurart was treated cautiously over 15 minutes (under a nitrogen atmosphere) with 0.65 g 
(0.01 7 mole) ol lithium aluminum hydride. The mixture wis stirrad for 1 hour then auenched oy the ca/eful 
ad&iion ol 100 ml of saturated aqueous sodium t*surfate 5oM>on. The reaction mixture was extracted with 
ether (3X 75 ml). a/.d the combined extracts ware washed with cold 2% aqueous hydrochloric acid (2X 100 
ml), followed by brine (IX 100 m!). The organic layer was cried {anhydrous magnesium sulfate) and 
evaporated. The residue was chromatography (silica gel, dichlorometnane elution) to yield 2JZ g (74% 
yield) of the analytically pure aldehyde, mp 75-77*. 



Caicd. for CioKiOj: 


C. 53.18: 


H,4.53 1 


Found: 


C. S3.C3: 


H.4.48. | 



EXAMPLE 55 



S^(6-Memoxy«2^ieruc(ufaflyl)memyleraf2"ttaioxc^thiazctidinone 

A mixture of 13 g (0.0065 mole) ol 6-methoxy*2-^enssfuranczrboxaloehyde. 1.1 g (0.0083 mole) of 2* 
thtoxo-4-thiazotidinone ("rhodantne*). and ZS g (C.030 mole) ol anhydrous sodium acetate in 40 ml ol 
glacial acetic &dd (undar s nitrogen atmosphere) was sarred and heated at reflux for 5 nours. The cooled 
mixture was added to 250 g ol ica-water. The precipitated solid was filtered, washed with water, then with a 
fitCe cold ethanol to yield 2.0 g (81% yield) ol the analytically pure thiazote. mp > 290* . 



Calcd. for Ci 3 H,NO a S,: 


C. 53.S9: 


H. 3.11: 


N. 4.81; 


5. 22.01 


Found: 

L 


C. 53.82: 


H. 3.08: 


N. 5.15: 


S. 21.71 



The fcilcwing Examples are tor compounds also prepared cy the procedures described the preparation 
of intermediates A and S and Example 44 above. 



CfVMViruC so 



^^(S«Methoxy»2.ben2ofuranyi)methyleneI*2-th!Oxo^trtazoiiC4none 
mp 261-283* (recrystaifized from acetonitrilejN^-Klimethyiformamide). 



Cited, for Ci 3 H ? NCjS: 
Found: 



C. 53.59: 


H.3.11: 


n # 4.ai : 


S. 22.01 


C. 53.63: 


H.3.23: . 


N. 4.87: 


S. 21.88. 



The starting carboxylic acid was 3-methoxy*2-benzofurancarboxylic acid (W. a. Whalley. J. Chem. Sea. 
3479 (1953)). 



EXAMPLE 57 



S»{(genjo(b]thien»2-y0methylenel*2-thioxc-4-(hia2Olidincna 

i.ip 245 "-dec (recrystailiied from ateionimie N.N-d:m2tnyi:orrn2.T.iCe). 
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Calcd. for CizHtNOSj: 


C. 51.96: 


H. 


2.54; 


N, 5.05: 


S. 34.68 


Found: 


C. 51.87: 


H. 


2.41: 


N, 5.13: 


S. 34.45. 



5 The starting ctrtMxyfc- acid was commercially available bwuolb.nhiopfcw-2-car boxy lie acid. 

EXAMPLE 58 



to 



73 



S^[5-Mamoxv.^1-mettiYlathoxvlbenzofb]mi6n-2-yl1meU /Ienef 2-thioy>4-th.'a2o5dinora 
mp 242 '-dec 



Calcd. (or CuHmNOjSi: 


C. 




H,4.14; 


N.3.S3: 


S. 26.32 1 


Found: 


c. 


53.00; ' 


1 H.4.13: 


N, 3.75: 


$.25.95 j 



20 ^ r%aning ca/ocxyfic acid was 3^J-methyl3moxyh5^emoxv-ber^(b]lhio?hana-2-cafboxyGc acid {0. 
T. Connor. W- X Ceienxo. P. C. UnangsL and E. A. Johnson, U.S. Patent No. 4,703.053. 



EXAMPLE 59 



25 



SK(5.Memoxy-i-frn9nyHH^^ 
35 mp 250-253" irecrystalUjed (rom aqueous acetcnitrile/N.N-duT.athylformamidtt). 



35 



CaJcd. for C..H...\'j02S2-'.H:0: 


C. S9.3S; 


H. 4.19; 


N. 7.29: 


s. 


16.68 


Found: 


C. 59.56; 


H, 4.0J: 


N. 7.06: 


S. 


16.02. 



The starting carooxyfc'c acid wa5 s.meihcx Y -1-phanyHH^do!a-2<a/box > -nc acid (P. C. UnjngsL D. T. 
Connor. S. PL SUfiier. and R. J. Weikert J. Heterocyclic Chenu 24. 81 1 (19871). 



EXAMPLE 60 



S-KS-Methoxy-l-pnenyH H^ndol>2*rl)memylan9h2-m!SxoU.iniazoHdinone. 1 ^emylpiperKfine salt 

A suspension of 3.0 g (0.0082 mole) cf S-ttS-methoxy-t -phenyl- lH^rido1-2-ynmethyleneh2-thioxo-4. 
thiasolidinona ;n 50 ml of methanol was treated with 1.1 ml (0.89 g: 0.0090 mole) of 1-methyipipetidine. The 
mixture was stirred briefly on the steam bath until homogeneous and filtered warm. Cooling to room 
temperature overnight yielded 3.2 g (84% yieic) ol the crystalline, analytically pure sail, mp 188-191 . 



Calcd. for C.,Ht4NaO:S 2 *C«H.5N: 


C. 64.46; 


H. 5.34: 


N. 9.03; 


3. 13.77 


Founa: 


C. 64.02: 


H. 5.31: 


N. 8.22: 


S. 13.42. 



53 



s 



EXAMPLE 61 
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S>{(S-aromo-2'mienynmemytene]-2-micxo^tHazs»ginona, monsodium salt 



A suspension of 2.0 g (0.0065 mole*, of 5^{^ronio-2-inienyl)meihylensh2-mioxo^U^c(iclnon9 in 25 
m; cf ethanol was treated with 3J3 ml of 2.00 N aqueous sodium hydroxide solution. The mixture was 
warmed on the steam bath until homogeneous and filtered warm. Cooiirg yielded \Z g (58% yield) of the 
analytically pure salt mp 788* -dec 



10 



fS 



Calcd. lor C«Hi6fNCS 3 NaM.5 H : 0: 


t. 27.05: 


H. 1.70; 


N, 3.94 


Found: 


C. 27.06; 


H, 1.66: 


N, 3.70. 




EXAMPLE 62 



SHfl-Bromo-4^ydnxy-frmemoxyphenyr;m^ ctsodHim salt 

A suspension of 3.46 g (0.010 mole) of 5H(3-brorno^nydroxy-5-mot^ 
iniazoUdincn* in 50 ml of water was treatdd with 10.0 ml of ?-00 N aqueous sodium hydroxide solution. The 
mixture was warmed on the steam bath until nearly hcmogenou3~and littered warm. The cooled nitrate was 
subjected tc vacuum ireeze^jrying to leave a residue cf 3.6 of red solid. The solid was digested briefly on 
tho steam bath w,th 200 ml of acetone. Filtration gave 2.5 g (88% yield) of the analytically pure salt mp 
310\ 



30 


Catcd. for Ci iH* 3rNGiS;Na 2 *0.5 H : C: 


C. 33.09: 


H. 


'.77; 


N, 3.51 




Found: 


C. 33.03: 


H. 


t.73: 


N, 3.36. 



zz 



EXAMPLE 53 



5-;(4*Hydrcxy3^-dimethoxypheny0methvleneh2.4-ihia2cSdinedione 

Prepared according to the orocedure described in Example 1 using S^-dimetho^ftydroxybenzal. 
oehyde (4. 8 g. 26 mmoles, and 2>lhia2oKdined>on6 (2.3 g. 25 mmoles). RecrystaiOxation from methanol 
g«*e pure product {1.7 g). mp 243-243 C. 

EXAMPLE 54 



50 



35 



S-{[3.5-8^< 1 .1 -dimethylemyQ^hydroxyph^^ 

A mixture of S^H.butyl-uhydroxyb^r.xaldehyde <M g. 27 mmoles, 2.4.(hiazo.idinedione (3.0 I g 26 
mmo.esl. sodium acetate (7.3 g. 93 mmoles). and acerc aod (40 under an mm ~M 

and heated to reilux. After 73 hours the ^J^l 

- — i*,«i,«#ran#» The aaueous solution is acidified with acetic acid. 

(50 rnt) and exacted several times with dichlorometrtane. ■ no anuwu 

. . n.,.,^ „-<Ad three times with water and tr.txi .0 afford tne 
stirred lor 1-2 hours, and the precipitate is filtered orf. n.-sea tnree 
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to 



JO 




55 
So 
57 
53 



M? 



3- CMs 

4- OHe 
Y=OMe5, 4 -OH 



INTERMEDIATE C 



247-249 
137-198 
213-220 



2-Thioxo-4-oxazolidinone 

. .-.M-soaiOTS mole) ol potassium thiocyanate and *&9 g (0.75 mole) ol potassium cyanide 

In 35 ml ol wa " w " _ 0 , ad(lit ion was adjusted to maif.tain a reaction temperature ol 

aqueous temaJder^eso^on. The rale o^ado. ^ men ^ ^ , houf ^ ,« 6 mI ol 

310 . The mixture -as sirred maifitainwl M sl0 *). The mixture was stirred Icr 16 
conceded nydcocnnne act a W«onwnej«« jw» , ^ ^ 

hour, as it s low,y^a^^ to rocm w*^^™ ^ The reaction mixture wa, again Hitered. and «a 
nitrate -as ^.Tne ccmbfced .*ac« were drad (anhydrous sodium sulfate. 

T ™ ZZZL ■ * JSS Seized. The »U was washed with h.xan. to yWd 22.7 g (2S% 
STSTSSiS*" r,a^S from ethy. acetatahexane was analytic^ pure, mp 1 10,1 12 

EXAMPLE 69 



l 

i 

i 

I 



S^Wro»y-3wnemo»vPherryl)meU «^ 

a « of 12S o (0 021 mole) ol -Uhydroxy-3-mettioxybeiHaldehyde. Z2* g (0.020 mole) ol 2-thioxc- 
m,Itura °' 9 ™ ° sodium acetate and 15 mi ol acetic acid was stirred and heated at 
*. oxazobdmone. U g (OX* ™ e) o ^ ^ ^ ^ at room temperature lor 16 

reflux ^*^° n ™"*™JZ« a ?^ ****** «*d w„ ratered. washed with water, and 
hours, and I ado-d a 300 g ol c* ^ formamid9 n ^y s {4V fc yield) ol in. oxazole 

,ecry»tai..z*d from ^^^ n ^ me £ abov , ^ analyUcaUy pvre. mp 240* ^ec. (A mp ol 
K5' \7Z£ZL S£ - * N- Baranov. ^0b« JOfiu £ 3092 (1955)). 



E 

1 
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Caicd. lor C. iH,N04S*0.2£HjO: 


C, 51.55; 


H, 3.74; 


N. 5.48; 


s. 


12^4 | 


round: 


C. 51.54: 


H. 3.97: 


N. 5.28: 


S. 


12.17. | 



3 Also prepared hy mo procedura described in Example 63. utilizing the appropriate aidefiyde intermedi- 
ate we'e: 

EXAMPLE 70 



5'{{>MetMy l ^anynfnflthylenoh2-thioxo^-cra2Qliclnonft 
n mp 21 S* -dec (recrystaUized from methanol (N.M^methytfcn^amide). 



Caicd. for CitHsNO^S: 


C. 56.15: 


H.3.86: 


N. 5.35: 


S. 


13.63 


Found: 


C. 56 J*: 


H. 3.67: 


N, S.95: 


s. 


13.51. 



25 



EXAMPLE 71 



5-I(4-Metfiosyphonvnmemyienel-2-thioxc-^xazolidincn3 



mp 205-207* (fecrystalfixed from aqueous methanoi/N.N^ime^ylfcrmamide). (A mp of 192' if given by N. 
K. Ushenko and T. E. Gorizdra, Uxrain Khtm. 2hur.. 16. 545 (1S50)). 



Caicd. forCt:HiNO]S: 


C. 


56.15: 


H. 3.86: 


N. 5 .95: 


S. 




Found: 


c. 


56.10: 


H. 3.33: 


N. 6.03: 


S. 


13.62. 
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EXAMPLE 72 



5*({3.4*0lmetnoxyphenyf)meu;yiane}-2-thioxo-4-cxArc«dinone 
mp 249 * -dec 



Caicd. for CtjH,.N04S; 


C. 54.32: 


H, 


4.18: 


N. 5.28: 


S. 12.09 


Found: 


C, 53.92: 


H. 


4.10: 


N. 5.22: 


S. 11.S4. 



EXAMPLE 73 



5-i(4.Hyriroxy0.5^imemcryppg^ 

mp 2S0*-dec. (recrvstallued from acueous aceton;tnie:N.N-<iimeUiyi!ormam:deK 
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i 



died, tor C 
Found: 



7 s Hi.NO.S: I G. 31.24: j H.3.94; 

I C. 51.00: 1 H.3.78; 



N. 4 98; I 1 11.40 



N, 5.20; ! S, 11.45. 



EXAMPLE 74 



i $-((4-Hyqroxy 
mp 253 "-dec 



1 i ,|j ^r.MrT^-V-^ 3 ^ 0 ^^^ 0 " 8 







1 Calcllof CijHmNOjS: 
| Found: 


I C, 57.8V. 
j C. 57.34: 


| H, 4.45; 
[ H, 4.49; 


N, S.62: 
N. 5.56: 


S. 12-S6 | 
| S, 12.54. j 



EXAMPLE 75 

5 ^. 8 romo-^^ 
M mp 260-252* 

,H|8rNO* 

I Found: 

EXAMPLE 75 




35 



mp 265" «ac fpam*ni W eou* methanol N^-dimeihyiforrnamide). 



- Caicd.tcf CoHoNO»S: 
Found: 



C. 52.37; 
C. 52^5: 



H. 4.44; N, 4.74; S, 10.86 
H, 4.20: N, 4.79: S. 10.47. 



EXAMPLE 77 



m 2-Thio*o-5nf3^.S-tnm «^ 

mp 220* -dec. cwysnltad (rom aoueou* methanol N^imathYlformamide). 















15 


CaJCd. for C. 2 HmN0»S: 


C. 52.37: 
C. 5181: 


H. 4.44; 
H. 4.32: 


N, 4.74: 
N. 4.62; 


S. 10^86 j 
| S. 10.39. I 
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EXAMPLE 79 



3 S.((4-HYdfoxyO^KlimgthoxYpngnYOmatnY'ena|-2-thioxo-4-ox&;oHciinone. disodiun* sail 

A suspension of 3.1 g (0.011 mole) ol 5*{(4-hydrojey-3,Wifnothoxyph6nyl}methylen©h2-mioxo-4-ox- 
axolidincsm in 20 ml of water was treated with z solution of 11.0 ml of 2^0 N aqueous sodium hydroxide 
solution. *Hia mixiure was warmed briefly on the steam bain until nearly homogenous, then filtered warm. 
to The cooled filtrate was subjected to vacuum IreezenJrying to yield 3.S g {98% yield) of the analytically pure 
salt product, mp >265* 





Calcd. for Ci a HiNO,SNar0.6 HjO: 


O. 42.29: 


H. 3.06; 


N. 4.17 




Found: 


C. 42.57: 


H. ZS8; 


N. 4.00. 



Also prepared by the above procedures was: 
20 EXAMPLE 79 



S^(4*HYdfOxyO«mamoyYPhenYOmemYleneh2-micoco-4*oxa20tidinone disodium salt 

23 

mp>270* 



Calcd. for C tiHjNO«SNaj m HjO: 


C. 42.18: 


H. 2.90: 


N. 


4.47 


Found: 


C, 41 


H. 7.52: 


N. 


4.37. 



EXAMPlc SO 

JS 



5-!f3.5-Obromo*4-hYdroxyphenyl)me^.yleneh2*trtfoxo«4^mida:oiidinone 

Prepared according to the procedure described in Example i using 3.5-dibrcmo-4-hydroxyberual. 
40 dehyde (4.5 g. 16 mmoles). 2-thiohydamoin (1.7 g. IS mmdes). sodium acetate (4.5 g.^55 mmoles). and 
acatic acid (35 ml). Recrystailizaticn Irom ethanol gave the pure product (1.4 g), mp 267 C (dec). 



SXW.PLE 81 

<iS 



50 



SS 



S4[4^Ydroxy0.5-bi5M^emylefrynphenv^^^ imuJazolidinone 

Prepared according to the procedure described in Example 1 using 4.hydroxy.3J-bi3(-.methylethylV 
benzaldehyde (3.0 g. 15 mmcles). 2-mionyc2ntoin (1.8 g. M mmoias). sodium acetate (4.2 g. Si mmoies). 
and acetic acid (35 ml), filtered off, dried, and recrystaiifced (rem acetonitrile to afford the pure product (1.4 
g). mp 225-230* C. 
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5^:2-Sfom 0 ^vdroxvphef.vl^emvleoe l-2-»:io»o-4.imid a 20..dinon9 

Propped according to the procedure described in E*amp.e 1 ^ n J^' 0 ^^^^l 
g ?S mmoles). 2-m.cnyd3n.oin (1.7 g. 15 mmcies). 50di U m acetate (4.5 g. 55 rnmc.es). and acenc acd 



(3.1 y. U imtiuio*;, to .,~ , » 

i (35 ml). ;o sKcrd Ba pars product (3.4 g). mp 262 C (dsc). 



19 



EXAMPLE 33 



H r3.S-ei»(1J^im.^vlathvlH^ydro«yP "«'vl^emylen«h2-'. ioxo^midazoCdinonc 

Prepared according to tti. procedure described in Example 1 using 3.*^t*l^*ox,be«d- 
. I ,« , ,TZi«i j.-wohvdantoin '8 J g. 25 mmoiw). sodium acatat* (7.5 g. 91 mmolesi. and 

ma pwe product (4.0 S). 279-23' c < tf9C> - 



S3 



EXAMPLE 34 



5-t(2-MemoxyprA-,^ethyieneh 2-inic»c^midazoUdinon9 

. „„mn»vh«r-aldahvd3 (2.5 g. 18 mmoles). 2-thioh>dantoin (2.0 g. 17 mmolas). sodium 

tc^STc ml), and scatic cdd (15 ml) is sSrred under an inert 

acetate (4.0 g 4S l™*-^'"^^ m mhfiur9 is stirred into water (300 ml), and Uu, preciprtata 

°"-^ToC4^er^ ~— ~ — - — 

described in Example 34. 




Zxaracie 


J*i 




-53 




Solvent 


as 


OHe 




H 


238-233 


HeOH 


36 




OHe 


H 


265-257 


MeOH 


37 


OHe 


OE 




237-223 


MeCN 


33 


OHe 


OK 


CMe 


263 idee) 


MeOH 



EXAMPLE 89 
2-i 
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5*{[4^ AcgtYlory)*3-ma(h')ryph6nyil»'na:nY<ona|-2.4»irTiidzialiGine^iQr!e 

Procured according to the procedure described in Example 84. using -acetoxy-3-metnoxytenxaj- 
dehyde (4.0 g. 21 mmoies. snd ! fcydantoin (2.0 g. 20 mmoies). flecrystaJluation /rom msthanol'OMF gave 
the product (1.8 Q). mp 275-277* C, retaining 0.15 equivalents of DMF. 

EXAMPLE 90 



is 5K(4-HydfOxYO«metho>c/phenyt^ 

A mixture of 4.hydroxy-3-memoxybenzaklehyde (4.6 g, 30 mmoies). hydantcin (3.0 g 30 mmoies), 4. 
alanine (1.4 g. 1$ mmoies), and acetic acid (<0 ml) is stirred under an inert atmccphere and heated to 
reflux. After ^ hours the mixture is stirred into water (350 ml) and the precipitate is altered off. nnsed 
successively with water (3X). ethanol (2X>. and elher (2X>. and dried. Recrystatliiition from methanol 
amndvu iho put* product (3.0 g). mp 272*273 C. 



70 



EXAMPLE 91 



75 



SK\3.5-Otmefroxy-4-hydroxyph 

Preoared according to the procedure dashed in Example 90 using 3.5^me^oxy^hycroxyben^ 
dahyde (5.6 g, 30 mmcles). hydsntcin (3.0 g. 30 mmoies). ana i^anine (1.4 g. 16 mmoies,. 10 afford the 
pure product (6.0 g), mp 296-297* C. 



S4t3.5-3i3(l.l^;meuVlemylr^hydroxyoneny0ipe^ 

A mixture of SJWi-Wufyl^ydroxybenzaidehyde (7.0 g. 30 mmoies). hycamoin (3.0 g. 30 I mmelesh t- 
alanine ,1.4 g. 18 mooM*,. and acetic ac* (40 ml) • ^red under an mert >m>»re -«d heat* Mo 
rellux After *S hour, the mixture is stirred .n«o water (300 mi), and the precp-tate « filtered 
waar srae and dm>d. ftesysafestai from acetonitnie gave the pure product (4.8 g). mp 25t- 

252' C. 



EXAMPLE S3 



50 



S-{(2-MethoxYphenyl)me3>vlenel-3-meihyl-2.4-im idazo«d:neqion8 

A r*~. of ^memor-ben-sK-hyde (3.4 g.2S mmcias:. 3-memyl hydamoin (10 3 21 ramHts). 
* sodiim to" ^^r^s^anhyd^ ,3 m„. and a=e«c aod ^ «Jjr » 

atmc^re and heated ,0 ,*«ux. A«er „ hour, the mixture is = ^^ g £ £ 

precip;ute filtered off. rinsed three times with water *nd dned. necr>5** 
pure product (3.1 g). mp 189-190* C. 
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EXAMPLE 94 



3 B-:i3*latt^^ 

~« ^ «,«rih«d in Example 92 using ^ethc-yfcanzaWahyde (3.5 ml. 
Prepared according to *• P^^^^^ord me procuct (2 5 g). mp 203-205- C. 
23 mmoies) and 3-methyl hydantom (3.0 g. 21 mmoies,, to ano 



10 EXAMPLE 95 



~* ^ ,4««ibod in Example 93 using 4-methoxybenzaidehyde (3.4 g. 25 

product (Z0 g). mp 221-222 C. 



23 

EXAMPLE 36 



. , ft H«-cribed in Example 93 using 4-hydf0xy-3-methoxybarual- 

~>m.~4 irtTrtV mo 227-228 C- 



33 gave the pure product (0.7 g). mp 227-228 

EXAMPLE 97 



25 



UtUMkMv-*** ' H, n vnm att ,v.enel-^ B thY.-2.^ 8 » l »d.nedicr. 9 

. „ ^ TOtum -aldehYda (3-2 g. 18 mmoies). 3-nvithyl hydaiwoin (2.0 g. 18 

mme.es). sc^um acetate ;6- » """J* 5,, the mixture is stirred too «..r (300 ml) and 

under an inert atmosphere and "«aI9dlo * ^ ^ t0 g h, 9 a product (4.0 g) whica * a 

~» prod*,*, is r**edo«. rinsed ^^X'J; prodXil g». sodium carbonate OS 
m.xrure ol the desWa product and ll3 C^acalaw. ^ rruxwr ^ mixturo is stirred 

g,. 0MSO (S mO. and me*anol (50 ml) « ^ ^nnered off. rinsed successively with 

«» xewaier (400 m.) and aod.n*d w£ ^"^^^teation from metfanofOMF gave the pur. 
water (3X). etfcanol (2X1. and ether (2X». and dned. fiecrys-"™ 
product (0.6 g). mp 269-270 a 



S3 



EXAMPLE S3 



Suia-MetnoxvphenvnmeinyieneH-me 'Hv^^midaroiidinediope 

k — n « o 28 mmoies). 1 -methyl hycantoin (3.0 g 26 mmoles). 
i mi*,- ol I-methoxybenzaldehyde (3.8 _ * 28 "™ >• J ^ un(Jer „ 



26 



to 
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the resulting gum is isolated and washed ov csczntaiicn. then crystallized from isoprocanoi. Pecr/stal- 
liiation Irom acetomtnie gavo >*.e pure predict (1.1 g). mp 135-197 C. 

EXAMPLE 99 



5«{{^Hydroxy-3-memoxyphejiyl)methyleneM -methyl 

A mixnjre ol 4^ydrcxy-a-niethox-/cefualda.nyd» (4.6 g. CO mmoles). 1 -methyl hydantoin (3.5 g. 30 
mmoles). J-aUnine (1.4 g. 16 mmoles), and acetic acid (40 ml) is stirred under an inert atmosphere and 
hea*»d to r efUjx. After a hours tne mixture is stirred L-.to water (200 ml) and the precipitate filtered otf . rinsed 
successively with water (OX), ethanol (2X). and etrw :2X). and dried. Recrystaitotion Irom acetcnitrile gava 
•he pur9 product (1.1 g). mp 197-199* C. 

/ EXAMPLE 1 00. 



20 



5-{qS-Cime;noxy-4-hydroxy;frenyt)metr^ 

Prepared according to the procedure described in Example 55 uauig 3.5-dimettoxy^ycrcxycenxal- 
;s dehyde (S.a g. 31 mmoles) and i-methyl hydantsin (3.5 g. 30 mrr.o:es). Recr/s:aiG:ation (rem ethanol gave 
me pure product (2.8 g).mp 134-!96* C. 



£<AMP'-E 101 



10 



35 



,(a.5-0^:cmo^-hvdrcx>Theny!)met^ 

Prepared according to the procedu.* &s*>t*l In &amp» 39 using S.S^orcm^.^^OenrsI- 
dehyde (S.^g. 30 mmcles) and l-methyi hycantcln ;3.S g. 30 mmtfos) to aftord the pure preset (8.2 g). 
mp 271-277* C. 

HXAMPLS 102 



Prepared according to the p,ocedure descnese in Sxampie 52 ""^^ 
dehyde (2.7 g. 13 mmoles* and 1-methyl hydantctn (1.4 g. 12 mmoles). P.ecrystain^tion from acetomtnle 
gave the pure product (0.4 g). mp 197-208* C. . 

The Wlo-ing compounds are prepare scccrcmg :o praewto. dtwnbtd -i I «*ng 

50 appropriate corresponding starting materials. 

=:<^MP : -H 1C3 



5^-?yr:cv.»fr.€:nyt5ncl-2-tntc.<c--i-triiaz::ic:ncns. ~c >:C0 
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EXAMPLE 104 



, 5H (?,7hienyl^ 227-229 ' 

EXAMPLE 105 



TO 



IS 



5-((5-Nitro-2< 



.foranyOmechylene-Mhioxo^CiazoBdinone. mp . 

EXAMPLE 106 



29 



EXAMPLE 107 



23 . i -i thi rt *n-t-ixaro5dnone. mp 240* (dec). 

5. / > 8rono^hydroxyphenyl)rnathyle.teh2-tn 1 oxo--v.x a .ouG 

Prepared acting to ft. procedure described in MP* 69. 
- EXAMPLE 108 

. , ^^^..-w^»hwio^2*thioxO"i -oxa20iidinor.e 
as s ,r ra3 .B1«<1.t^ «'ft^^ - 

^oxo^xazc^cne, 17.4 g «U1 .-no-) ol .^^f ^led reaction mixture is added to 900 g o 
at reflux un*r a nitron water. There is obtained 1U 9 Y-W 

<o ice/water and M precipitated product mtered^d was eo 

of the oxazole procuct suitable (or Mm* ^^.^ hed ^ ^ ge i. using elution with 

A sample ^*e **ve <«j*^^ chromatography poduct « recrystalfi.ed 

acetate in olchloromethane tcMowed *23 ^ v mp c ^ 

from aqueous aceton.lnie to yield the ana.yiiv.ai y w 



so 



CsK:d. for C.iH^NOsS; 
Found: 



C. 64.83; 
C. 65.00: 



H. 6.SS: 
H, 6,95; 



N. 4u>0 
N, 4.17. 



EXAMPLE 109 



55 



solution ol 10.0 g (0.030 mole) ol S-U3.5 



. tl <<l.^irnem Y le*y^^^ 
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JO 



20 



oxazolidinone in 150 ml oi tdtrahydrolurari >s cooled in ica and Iroated with 4.2 ml (3.0 g. 0.030 mole) of 
triethylamine. The mixture is stirred with ice cooling (or one hour, then treated wit. 10.0 mi (22.3 g, 0.16 
moie) of :odomethanft. The ica bath is removed and me mixture is stirred .'or an additional 24 hours. 1 na 
reaction mixture is filtered and the filter cake is washed several times with fresh tetrahydrofuran. The 
combined filtrates are evaporated and the residue is chromatograched (silica gel. ZVc tnethanoi in 
dichlorometharm eiutior.) \z yield 4.4 g (42% yisld) of the purified 2-mcthylthio- intermediate. This material 
is hydrotyzed withcut further purification. 

A solution of 3.G g {0.C86 mole) of Oie above 2-me:hy»hio-intermediate in 90 ml of ethenol is diluted 
witn 30 ml of water and treated dropwise over 10 minutes with 5.0 ml of concentrated hydrochloric acid. 
The reaction mixture is stirred for 24 hours and trie predO'Uied product is filtered and washed with hexane. 
The crude yield is. 1.44 g (53%). A sample recrystallized from ethyl acetate/hexane yielded the analytically 
pure oxaxofidine<»one. mp 239* C dec 



Calcd. for Ci$H«N04: 


C. 65.12; 


H. 7.31: 


N, 4.41 


F**ursd: 


C. SZJ22: 


H, 7.23; 


N. 4.CS. 







Also prepared by the above procedure. utilizing the appropriate 2-thioxc-4-oxaxofidtncne intermediate 
are: / 

EXAMPLE 110 



23 



30 



&-{(^Hydroxy*3.S^imethoxyphenynmethYlaneh2.4-oxa2Qfidinedione 
mp 263* dec. {recrystallized from ac3torilrile#QMFwa:er). 



Calcd. for G:Hi<NO*: 


C. 5«i.34; 


H. 4.18; 


N, 5.28 


Found: 


C. 54.00: 


H. 4.17: 


N. 5.15. 



EXAMPLE 1 1 1 

5-;(4-Hydroxy-3.S^imethylphenyl)met^ 

mp 275 "C dec (recrystallized Irom acetonitrile/OMFywater). 





Calcd. lor C« 2 H. . NO* 'O-SHtO: 


C. 


59.50; 


H. .1.99: 


N. 5.78 




Found: 




53.31: 


H. 5.02: 


N. 5.72. 



The usefulness of U» expounds or ihe present invention as inhibitors ol lh.starn.ne release ,s 
demons^ ed by the foJowing as»v. T* assay is essentia^ as generally ««Pted ^ong * 
skilled artisans to sho- ac'Jvity having usefulness to treat the diseases or cond.Uor.s as set out .n *• 
50 present invention. A description ol the procedure follows. 

HISTAMINE RELEASE F30M HUMAN BASOPHILS 



(hereinafter HHS) 
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his-amine release, and its inhibition oy an:??. Irom 6a 
The HHB assay quanKatw icn compounds of formula I lor treating the . 

man biood. Thus, the assay proves evaluaoon o h modifications of tt 



(rem basophils of 
i conditions 

human bleed. Thus, the assay provides ^"^"say hdudes modifications of the method 

or dishes as is me preset Sys;em f0f m , ^ on ^ 

descr.oed by R. P. Sirasaman m An ^""leo 
.Tyorc.-netric Analysis of Hs«mine". An*. Boctom.. 57. 38. -4 0* 



*0 



EXAMPLE 112 



_ t x tAA ~„ ant-oous choline bicarbonate in 50 ml of methanol is stirred and 
A solution ol 2.45 g (0.0063 mole) o MM* JJ^J^ 5l[3<5 . bis(1 Hfimethylethyl^hWroxypheny.h 
treated over 5 minutes w.ji g ^ . warmed tor a few minutes to reflux on the 

-str.y^^ the residue recrystaiHzed from 

stsn bath, and filtered hst The ceo ed ™J»^ ^ anaJyticaily pure choline sait mp 167 dec. 
icatonetert-butyi methyl ether to yield 2.1 g (70 Y»eiO) t 



20 



! Calc?orC23H«NjO*S: 
round: 



C. 63.27: 
C. 63.22: 
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EXAMPLE 113 



35 



.w^«nmnihvtt-el-2.--lhiazclidinedione, choline salt 
M3.*teM.iKdmeihv>8^ ■ 

w . . atfl , 10 55 q 2 e 3 mmoles) is added dropwise under niZrcgen 

A solution of 4S.6% aqueous choline bicarbonate (10.53 g. 2-3 mmo 

to a sirred suspension of m tf*wie-eK 4.thia20«dinedione (10.0 g. 30.0 mmcles) in 

S-23»(l.l^«*^ £ one hour, and is then ccolod a* sapped 

eftwo. (100 mis). The solution "*^''*^~ ol ainfin0 l are successively mixed with and stripped 
of solvent by rotary evaporator. Two 50 ml vacuurn . ^ is treated in diethyl -ther. 

frc-ni :he :esidue *hich is swn mcro ^7^° vacuum al a o/C overnight to afford the crystaiane 
filtered off. washed t«ice ~* ether, and dned unde. vacuum 
choline sal: (12.8 g). mp 21?* C dec. 



Caic^or C-iHkNOiS;C»Hi.NO: 
Found: 


C, 53.17: 
C. 53.12: 


H. 8.ii: 
H, 8^8: 


N. 6.42 
N, 6.17 



' 5 M— KCCS 



Preparation of Leukocytes 

,^ N ^ an nn fc3sis ol sdeouata histamine release induced by a 
» I, a=m torn ***e v^t,™,, .«. SOTA * » «*»**«. TM 

- « - - - ■- 

:i rt»*fricn ptasma. Tfc:s •-•suaily occurs jJ^J^**-^^ - i' C r. '.CSC RPM t'.Cfl Xji. The 
TV.* !f«w« ; * y™ r f~ ,f^S,^^^«"^i!«^~jmtocs5««s are shaken gently to disrupt »• 

^n^as^ - SDTA and -esusoendei in HACM bu«er , 
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. ^ t M urth ,-a a sa-iote is orecared lor Hematology, wnere a to;aJ 

approximately one-quarter tne anginal Diood volume. A sa-ipw preca ^ 

wh.i* biood cell and platelet count is done using a Coulter Counter. 
5 Protocol Design 

iriniir?!a as*av tubes containing 0.4 ml cf either 6% perchloric 
A.iquo«s (0 l m.) ol cells are added ^SiSlLi retake,, or drug. The tube* are incubated 
,cid (tor total hWM <^£*^£££C V 'C water bam (or 2 mora minutes. Butter or 
at room ^^^.fJ^^J^^^ *ey are incubated (or an additional 45 minutes a, 
" S^T.'ffl Iw T?^ at 2000 RPM (.200 g) for 3 minute, to p*. me 

.3 Omq Preparation 

i »-*t ,nmnound is cropared in distilled water, using 0.5 ml OMSOr.OO 
A 300 uM stock FWe ml ot the stock solution is diluted 

ml and/or M ml ol IN NaOH or HO anovor heat to ujd .n i o ^ conctoWtai ol ISO U.M. 

(1*) with 5 m. ol two tir,« '^^J^J^S^ o« 100 aM drug resulis. Further dHutocs 
jo When added to the cells and stimulus, a final test ccncen w 
a.e made with HACM butter for 33. 10. 3.3. 1-0 uM. etc 



Challenge Agent Preparation 



23 



30 



. ^ k - H..«t .^tracts (G.eer Laboratories. Inc.) are supplied as aqueous extracts in 
Short ragweed and house dust «««ctsl P*a« . nnter (PNU , mn , r6spe «iveiy. 

stock concentrations of 40.000 and 10.00O* ™" m ^™l 0 P pwc , ased horn Oako via Accurate 
Aqueous solutions ot anti-lgS ar.tisera ««2^^ST^iic6 are diluted i* with two times 
Chemicals. The aqueous so.udons final stock ccncentraSons ot 6000 PNUftr-t 

concentrated HACM and then lunner ° £ Funher dilutions lor working solutions 

lor ragweed and house On: and 1:50 drtufon for *» J« .. .• c . Wsfkif ^ s0 .ution, comprise 
are made in HACM butter. All stock ^^f^Ztngl^ o« challenge agents ere made up six 
l.fi ot the final volume in the celt reaction, theretcre. wo.wng -a 

times the raqdrtd final concentrate. previously determined sensitivity mat 

in each experiment «..s are change* I .w£Q «^ ^ CCRCaW8tion3 „ e 9xpresse d in 
donor to the particular challenge agent snort -g •- ruioo.000). 3E-S (1:30.000). and 

PNli-ml. and antHgE antisera is expressed as drfufons. e.g.. IE 
(1:10.000). 

•a 

Calculation and saeprstaSea et Sesults 

. " (acid-treated) samp!as must be IS no/ml to bo 

The total histamine concsntr-uor. -n -i« " u \ calte snou id not exceed 1 5 v. ol tho total histamir.i. 
accsptauie. Spontaneous release ot histamine tram-- faieas(Kj varied ^u, m9 donor. The net 

,5 and is frequently < 5%. The maximum P*"*"' 3 *' rf mg ^ c8|]u!ar hi^amine to confidently 

amount released by the challenge agent must exc.ea ^ (ra:n both -totals" ana 

assess inhibition by test compounds. Spon*wwwas^ • ^ ^ . fl me Tab , fl an<J „ plated 

cnallenged calls lo calculate net percent release, f erc-m 
using the following formula: 

v-an r.e* \ -eatec 5 a.r.= les ; 

"'.Hear. r.i: 1 :.!«« ; = ? "• aila - ad csasreL 

ss x 10 0 = ^ Inhibit :tr. 
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OC3he 2 is iscpeopcxy. 
OCS^rh is bensyLcxy. 
eSu is cerciacybucyl. 
Me 2 NCH, is disechylasir.e, 



. ... . u! .- 5 -e!s=c scrr. human basophils cftaaer.ged with anti-'gS 

Activity is measured as % whibrticn oi a — - c 

M st a 33 :«n csncvsrstter^ el en*. MCMW t0 provide 50% inhibiUon. 

The .Co is calculated to grve the um ™**'%™.^ n6on „ mbilots oJ «» wipoxygenase enzyme. 

Th. useless o< ft. may be demonstrated by their e«ectfvene„ in 

cycioox/gonase. or in M » n 9'f JS* ta,,ws - 
voious sii^sri 1651 procedures- A description «■ ww. « 

* ppt . tBBfi whn. a Cart 5-Upov/qen»e and Cyctooxygenase Assays 
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Materials 



,i «n» (RBL-n was obtained from the American Type Culture Collection 
The rat basophilic leukemia cell une iRBL-i) was oqmh o 

(Rocxville. M0). wef8 oblained from A^ersham (Arlington Heights. IL) 

Radioimmunoassay (fi*A) kits or Lib* ana r« 2S 

and Saracen (Boston. MA). G;sc0 (Gfand ^and. NY). 

All tissue culture mec:a were obtained i.om va.~ww v 



5 5 Method 



. ^ miiura in c 30lo's nvnimum essential medium supplemented with 
BeU , ce«s are grown - ' »*«~ "up^ed with air-5% carbon dioxide. CeHs are harvested 

12% fetal bovine serum at 37 ^ m *n «ncuo*.iwr ^ 
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to 



tv ..-.h-H with cold phcsohate cuHc-5d saline pH 7.4 (P3S; NaCI. 7.1 5: 

by centnlugauon. They are ^hed cod p ^ ^ ^ ^ i ^ ^ 

na,HFO.. ..1 g: «h,PO.. 0 2 9 «JMKCLM *>). r ^ {jn 0MS0) ( ,., 

calcium at a denary ol 2 x 10- «^ ^'^.^j for t9n minutes at rco.-n temperature. Cticsuns 
OMSO is without effect on t^f***"- mL* for seven minutes at 37* C. The reacdon is 
ionophore A23187 (5 am, -s added »ndc. ^ ^ ^ ^ se03fat9d by ^^.uon ana *e 

J^ST data obtained from «. — -^HlKt- 

tte amount e! test compound causing SO'/, inhifc.tion ol UTB* or PGF„ lcrmat.on. 



Carraoeenan-lnduceo Rat Foot Paw Edema»2 
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(C£r-Ti Assay: Protocol 

» »,««»f«d sv dissolving '100 mg carragaenan (Marine Ccacidal Civ.. 
Ca.rageenanso.uSon ( ™^«£^*JZ (fiUon. Tu. scucon is vonoxea fcr 3u to « 
Springfiefd. NJ) in 10 ml of ° D e 0 re carrageens chaUenge. Foot paw eOma is 

minute. Animals ^*re dosed w*h subcu.aneous.y into the p.an« 3 r portion o« the 4*t 
induced by .njectmg 0.10 ml ?* 9 ';™'™ 6al l00t p3W volume a measured -mnediaaly 'oUo^ng 
hind paw of each rat unear bght ° ^ BaC irorn=s>. Ederria is measured tw € 

carrageenan challenge us.ng mercury P' 6 ^*^'"^^ m initia , paw volume is expressed as delta 
after carrageenan. The difference between me » • calcalate the percent inhibits of etfema 

edema. The de.ta edema for each test ^^^J^^S^ JL. The V* fla ccse at 
achieved by tho ccmpound at --.e test dot* Roared ^ ^ ^ ^ ^ ^ 

which swelling is inhaled by -*0*>) caicwa.aa v. w 
inhibition occurs. 
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cc3:s(m9kg)ci:Mtcrug. 

W N inactive at screen^ c^cemrauon. ^ 



Accordingly, the preset invention ai 



1*0 ,nc:uc-s a pharmaceutical ccrr.pcr.ticn lor treating cne c* :r.e 
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above diseases or conditions comprising an ar.tKisease cr anticondition effective amount of a compound of 
tne formula I as defined above together with a pharmaceutical acceptable earner. 

The present invention further includes a method for treating one of the above named diseases or 
conditions in mammaia, including man. suffering therefrom comprising administering to iuch mammals 

5 either orally or parenteral^ perierably oral, a corresponding pharmaceutical composition containing a 
compound of formula I as defined above in appropriate unit dnsage form. 

For preparing pharmaceutic compositions from the compounds described by this invention, inert 
pharmaceutical^ acceptable carriers can be either solid or liquid. Solid form prr paratiens include powders, 
tablets, dispersible granules, capsules, cachets, and suppositories. A solid carrier can be o.ie or more 

to substances which may also act as diluents, flavoring agents, solubiifcers. lubricants, suspending agents, 
binders or tablet disiri'egrating agentr. it can also be encapsulating material. In powders, tne carrier is a 
finely divided ictive compound. !n the tablet the active compound is mixed with carrier having Lie 
necessary binding properties in suitable proportions and compacted in the shape and size desired. The 
powders and tablets preferably contain from 5 cr 10 to about 70 percent of the active ingred^nt Suitable 

is solid carriers are magnesium carbonate, magnesium stearate. talc sugar, lactose, pectin, dextrin, starch, 
gelatin, iragacanth. methylcsllulose. sodium carboxymethylcellulose. a low melting wax. cocoa 'Gutter, and 
the like. The term 'preparation* is intended to include the formulation of the active compound with 
encapsulating material as carrier providing a capsule in which the active component (with or without other 
carriers) is surounded by carrier, which is thus in association with it Similarly, cachets are included. 

za Tafclets. powders, cachets, and capsules can be used as solid dosage forms suitable for oral administration 
For preparing suppositories, a tow melting wax such as a mixture of fatty acid grycerides or cocoa 
buster is 5rst melted, and me active ingredient is dispersed homogeneously therein as by stirring. The 
molten homogeneous mixture is then poured into convenient sized molds, allowed to cool and thereby to 
SCttdiry. 

55 liquid form preparations indude solutions, suspensions, and emulsions. As an example may be 
mentioned water or water-propylene glycol solution for parenteral injection. Liquid preparations can also be 
formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions suitable for oral use can 
be prepared by dissolving the active component in water and adding suitable colorants, flavors, stabilizing 
and thickening agents as uesired. Aqueous suspensions suitable lor oral use can be made by dispersing 

20 the finely divided active component in water -with viscous material. La- natural or synthetic gums, resins. 
mstnylcsSutoso. sodium carboxymethyiceMuic-se. and other -.veii-known suspending agents. 

Also indudad are sorid form preparations which are intended to be converted, shortly before use. to 
Squid form preparations for either or3l or parenteral administration. Such liquid forms include solutions, 
suspensions, ano emulsions. These particular solid form preparations are most conveniently provided in unit 

as dose !orm and as such are used to pro-ride a single liquid dosage unit Alternatively, sufficient solid may be 
"provided so that after conversion to liquid form, multiple individual liquid doses may be obtained by 
measuring predetermined volumes of the liquid form preparation as with a syringe, teaspoon, or other 
volumetric container. When multip* Tquid doses are so prepared, it is preferred to mauitain the unused 
portion of said nquid soses at tow temperature (Le.. under refrigeration) in order to retard possible 

-so decomoosition. The sc;id preparations intended to be converted to liquid form may contain, in add-on 
to the active material Gavcrants, colorants, stabilizers, buffers, artificial and natural sweeteners, dispersants, 
thickeners, solubiiizing agents, and the like. The Squid utiOzed for preparing the liquid form preparation may 
be water, isotonic water, eihanol. glycerine, propylene glycol, and the Eke as well as mixtures thereof. 
Naturally, the Squid utilized ~«1 ba chosen with regard to the route of administration, for example, liquid 

-5 preparations containing large amounts of ethanol are not suitable for parenteral use. 

Preferably, the pharmaceutical preparation is in unit dosage form. In such form, the preparation is 
subdivided into unit closes containing appropriate quantities of the active component The unit dosage form 
can be a packaged preparation, the package containing discrete quantities of preparation, for example, 
packetad tablets, caesvies, and powders in vials or ampoules, the unit dosage form can also be a capsule. 

33 cachet, or tablet itself or it can be the appropriate number of any of these in packaged form. 

The ctuantity of attv« compound m a unit dosa of ©reparation may be veried cr adjusted from 1 mg to 
SCO mg prafsrably i to SO mg according to me particular application and the potency of the active 
ingrecient. The comoositions can. if desired, also contain other compatible therapeutic agents. 

In iherapeutic use as described above, the dosages may be vaned depending upon me requirements of 

55 me sstient. me severity ol the ccndition being treated, and the compound bong employed. Determination cf 
me prcsar dosage lor a pa/ucuiai situation ts within me skill ol the art. Generally, treatment is initiated with 
me smaller dosages *hicft are less than the optimum dese ol the compound. Thereaiter me dosage is 
■ncreasea oy small mcrements until the optimum eitect under \t\z circumstances »s reached. For conve- 
rt) 
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nience. ;ne total daily dosses may be oividcd * "d ocmmis:s;ad :n portions during the day il desired. 

In addition to the ccmocunds ci formula !. me pharmaceutical compositions can also contain cir.^. 
active ingredients, sucn as cyclcoxygenase inhibitors, ncnsteroidal antiirilammatory drugs (NSAiCs). 
pcfipr.^foi algesic agents such as rotnapirac. diiiunisai. ana tr.e like. The weight ratio 01 ine compound a? 
the formula I to the second active ingredient may be varied and will depend upen the effective dose of each 
ingredient Generally, an effacJve dose cf each will oe used. Thus, for example, when a compound cf the 
forniu'J I is combined with a NSAJD. the weight ratio c: tr.e compound of the fo.vr.uk I tc the NSAIQ will 
generally range from aoout : 000:1 to about 1:1000. preferably about 200:1 to about 1:200. Combinations cf 
a compound at the formula I and other active ingredients wiH generally also be witnin the aforementioned 
range, but in each case, an effective dose of each active ingredient should be used. 

Combinations 0! a compound of the formula I and otter active ingredients will generaJiy be in the 
aicreme.ntioned rates. 

NSAIDs can be characterized into five groups: 

(1) the propionic acid derivatives: 

(2) the acetic acid derivatives: 

(3) the 'anamic acid derivatives: 

(4) the biphenylcarbcxylic acid derivatives: and 

(5) the oxicams 

or a phanr.aceuticaily accsptatle salt thereof. 

The propionic acid derivatives which may be used comprise: icuprcfen. tbuprufen aluminum, in. 
doprofen, ketoprofen, naproxen, benoxaprofsn, flurbiprofen, fanoprtsr" 'v-tH»Vi, j>rpici\jn. csaproiVi. 
oxaprozin, pranoprofen. miroprcten, ooxaproien. suprofen. aiminoprofen, Uaprcfen. fluprofen, and budcxic 
acid. Structurally related propionic acid derivatives having similar analgesic and antiinflammatory properties 
are also intended to ba inciuded in this group. 

Thus, "propionic acid derivatives" as defined herein are ncnnarccuc anaigesics/nonsteroidai antiinflam- 
matory drugs having a free -CH(CH 3 )CCOH or -CH;CH:CCOH group (which optionally can be in the terrr. 
of a pruirmaceutically acceptable sait group, e.g.. -CH(CHj)COO"Na" or -CHjCHaCOO'Ns"). typically 
attached direcuy or via a carbonyl function to a ring system, preferably to an aromatic ring system. 

The acetic acid derivatives which may be used comprise: indomethacin, which is a preferred NSAIO. 
suiindac. telmetin. zemeoirac. crciofenac. fencicfenac a;c!cfenac. icufenac. isotepac. furofenac. tiopinac. 
z dometacin. acemetacin. .'entiazac. clidanac. oxpir.ac. and fenciozic acid. StructuraJly related acetic acid 
cerivatives having similar anaigesic and antiinflammatory properties are also intended K Je encompassed 
!:y this group. 

Thus. "tenamic acid derivatives" as defined herein are nonnarcotic ana(ies*cs nonsteroidal antiinitenv 
maicry drugs which contain the br.<ic structure: 




whicn car, bear a variety cf •ucstiiuents and in ~**c* -COOH group can be in the form cf a 

nharrn^cei * J caily acceptao'e salt <?roup. e.g.. -COO'Na 

The biphenyicarboxyiic ac:d derivatives which can ce usad comprise: cillunisal and HufenisaL Structur- 
ally related biphenylcarocxyiic acid derivatives having similar analgesic and antiinflammatory properties are 
aiso intended to be enccmcasssd by this grcup. 

Thui. "ui P ;«niy;ci.lx;x J ;;c aM MwhZ***- « u'e.V*d he** are .wnarcotSc a.miyusics. nonsteroids 
antiinflammatory drugs which contain the basic structure: 

O — G^ch 

«n« can Gear a var.e:y :! sucn.tuents end .<-. !-•• ^ -COOH gtcuc :w te :r.e torm c! i 
pnzrmaccui!;a:ly iccestac 9 S2:l grout), e.g.. •CCO-"a 
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and ^droxvl-U-benzolKazine l.HJtadde 4.(N-phenyr,-carboxarnide. Slruourally related creams having 
ano 4-hydroxyi i.z or operties are also intended to be encompassed by tms group. 

^'nonnarcotic analgesicamoosteroida, antiinflammatory drugs *hich 

have the general formula: 




Z "i^Sr^SSTSt »«k auninoprcfen. amfenac sod^m. aminoprcfen. 

«2*» cinmeocn. cproquazone. cfidanac dcximate. dazldamine. deboxamet deimetaon. detom^ne. 
£7& dW^ difenpyramide. ermofrzone enfenamic aad, ,noU«m. ep.nzo.e. 
e^Se etodrtac etofenamate. fanefeoie mesylate, fendofenac. fendorae. fendcsal, fenflumarle. en- 

SLc.^Lma.ad.n cuaimesai. ibuproxam. isofezdac isonbdm. .soprofan. ooxepac .soxcam. 
SSe ^e^omi^emizole. tonazotac caldum. loWazo.e. loxoprofe* ly*n. dcnfcmate. 
mSlmatfscdSm! mesedazone. micrcprofen. na^mstone. ridnd*. rrimesuSde -pros** 
arSon. oxapado, ^-^^ J~ 

timegadfce. tioxaprofen. tollenamic acid, tolpadol. tryptamid. ufenamate. and adometacn. 

NSAlOs which may also bo used inciude the salicylates. 3 pec.ficaH y aspnn. and the phenyl- 
butazones, and pharmacsutically acceptable salts thereof. 

SarmaceJcal composition comprising the formula . compounds may ateo ccntau, as the second 
acave fcgredient. antmisSninic agents such as bonadry.. dramamine tatadyL phenorgan. and me hke. 
SZ l: may indude prostaglandin antagonists such as those disclosed ,n European Patent 
iS^nS oTLmboxanrantionistc «* « « * ^^1^ 7^ S 
contain histidine decaiboxyiasa inhibitors such as ^uoromst^irusSdi.-.a oas^-ad .n U.-. WA.t. too 
cmntf^ ot lorrnuU . may also be advan,ageous.y combined with an H, or H^aceo or 
as instance dmetidine. ranitidine. teHenadlne. famotidine. teme.atuneacn.ast.ne. lorabdme cetnzme 
LTmne.^a^ne. aminothiadiazo.es disdosed in EP 81102976* and hke compounds such « Mhose 
t^u s Patent Nas 4.283 408: 4.362.736: 4.394.508. and European Ptert Application No. 4cr3S. 
^~%7^i^T^o contain a K*.'H*ATPase inhibitor such a, omeprazole, disdosed 
tauS ?£ZlS£*i ^and the like. Each of me references referred to in this paragrapn .s hereby 

'•^^TaSl^es' as defined herein are nonnarcotic ^^nonsteroidal anflnftm- 
JZ?Z£Z£* 2. -CH.C0OH group (which opdonafiy can be in the form of a P" = ^ 
accecLle salt group, e.g.. -C*C0O-Na'). typically attached directly to a nng system, preferaory .o an 

aromatic or heteroarorr.aiic ring system. 



Claims 

l. A pharmaceutic*, composition comprising a compound of the formula (t) 
v. 



5 
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and pharmaceutical acceptable sails thereof: 
wherein Ar is (i) phenyl: 

(fi) phenyl substituted by from one to 'three oi lower alky I, tower aikoxy, hydroxy, halogen, trifluoromethyl. 
NO2. rnercapto. or tower alkylthio. NR, s Rm wherein R13 and Rn are independently hydrogen, or lower 
5 alJcyl; 

(iu) naphthyl; 
(iv* benzofuranyl; 

(v) benzotniophenyl; 

(vi) tnienyi; 
10 (vii) indolyl 

(viii) furany! 

(ix) pyridyl 

Y and Yi is oxygen or sulfur 
X is sulfur, oxygen. NH or NCH 3 ; and 
•1 X, is NH or NCH 3 : 

with the proviso that Ar is not 3.5-di(iscprooyl>-4-hyt2roxyphenyl and Turther if X: is NH, X is S. and Y is 5 
then Ar is not 3,S-di(t-butylH-hydroxyphenyl and a pharmaceutical^ acceptable carrier. 
2. ^composition of Claim 1 wherein the compound is of the formula (H) 




23 



wherein X and Y are as defined above and having of from one to three of Rt. R s . Rj. R* and R s sefac;ed 
from the group consisting of lower alkyl. lower aikoxy. OH. haloqcn. CF 3 . NR. c Rt: wherein R, 0 and Rn are 
-0 as defined above. NO? mercspto. or lower alkylthio. 

3. A composition ol Claim 2 wherein the compound is of the formula (III) 



:>5 



•0 



J5 



SO 



2 



" 3 



wherein R». R t . R*. fl* and Rr are as defined above. 

4. A composition of Claim 2 Vherein the compound is of the formula (!V) 




5. A comp?s:tion of Claim 2 wherein the compound is cf the formuia (V) 



35 



E? 0 343 643 A2 




_ x ■ — \ : 

*3 R 4 



rrx^^a'S^S^ * c» the ro^ou OT 



cP. r* s HN-k 7i 



20 wherein R, . R,. Ri. R. and R, are as defined , ^ 

7. A composition ol Claim 2 "herein the compound .s of the f-rmuia iv , 



zs 



•"•i 

30 




wherein and R.. Ri. Rj. R* and fl» ar as defined above. 

a a .„in« oi Claim 1 wherein the compound * of the tormuia ivmi 



8. A composition ol Claim 1 wherein I 

33 Ri 




wharsin R.. R l . R,. R» and Ri are as defined a" 0 * 8 - , 

9. A composition of Claim 2 therein the compound .s of the formula ivuia, 



9. A composition 

*5 



0 

3. 




*3 R, 



whsrein R. . R,. Ri. R* and R* are as defined above. consisting of 

10. A compos.Uon ol Cairn 3 whe:»ir the compound .a * nwrr— 9'° 
' 5-i(2.S<imethoxYPr»enyl)mathYlenel.2-mioxo-uthia 2 ol.d!none: 



th« mcnosc-.ii.rn salt ol Sn2.4.3-trimethoxypftenynrvsthyiene| 



E? 0 343 643 A2 



5-[l3.4.S-lrtmetncxyph8nyl)meihy!ene]-2-mioxo-4.ihi^oii<:incne; 
5n{3,4<iicnioropheny Itaemyle™ ^ 

the monosodium salt of 5-l{3,4>trirnemox>phenYl)m6ihylen8]-2-lhioxo-4-thjazciidinone: 
SH(3.4^imethcxypheny0memyleneh2-irjoxo^mia2Cfidinon9: 
5 the monosodium szT. of 5^3.4^ichiorop^enyl)methyleneh2^.icxo-4-th:sxo!idincne; 
5-{(3.5^imetftoxy^ydrQxyphenyl)memylen 

the disodlum salt of S^(3,4.S-lrimemoxYphenyl)memyteneh2-m;oxo-^thia2alid.n3ne: 
5*{(3,5Kiimethyl^hya*oxypheny^ 

tne disodium sail of 5^p.4^unelno\yphe^yl)memyt«»^2-^oxo^-m^a20lidinorta: 
to SHP^fomc^hydroxy-SrmettwxypnenyOm 

the disodium sait ol 543,4KfichlorophenyOmamylen6h2-thioxo-4-tnia20fidir,one: 

5H{4^™tnoxyphenyl)methyleneh2-ttiiQx^ 

S-{{3-hydroxy-4^ethoxyphenyl)memyleneh^^ 

54(3,5^imemox7phem4)m6mY^ t 

11. A composition of Claim 3 selected (ram the group consisting of 4-thiazefidmone. 5-{{2.3-dimeihox- 

ypheny0methylena}-2*lniQxo-: 

4-thiazolidinone. SH(^4-dimethoxyphenyi)methyleneh*-tr.:cxo-; 
" 4-thiazolidinone, 2-lhfcxo-5H(Z3>trimetr^ 

4-ttiazoiidincne, 5H(2.4^fichlorcphenyl)methylaneh2-mioxo-: 
20 4-lhiazoHdincne, 54(3-fluoro^methoxYphenyOmethy»eiieh2-thioxo-; 

4-ihia2ondJnone. 540,4-olhydfoxyphenyi)i7iemylenah2-trrioxo-: 

4-thiazofidinone. 5^P^mor4-hydfCxyphenynmetltyfener2-^ioxo-; 

4- miaxcfidinone. 54(3^M)rom 

5- {(phenyOmethy1eneh2-mioxo-Vi , i2Zc!ldincne; 

25 4-tniazoiidtnone. 5-{(2Hr.ett'cxyphenY0rnethyieneh2-ttvioxo-; 

4-thiazoli;Jinone. 5H(3^trwx^henyl)methyteneh2-tttioxo-: 

4-iWazondinone,5^34iyo>oxyphenynmemyleneh2-^htoxe-: 

4-thiazolidinone, SH{4-hyaVoxyp^r/ y :;methy(er.eh2-thioxc-: 

4-ttiiazalidincne, H{3^t^7pr.enyi)mo"inyleneh2-lhioxo*; 
56 4.tfiUi2oUdinone, 5K(3^l-metr;yiethoxy}phenyn mettiyienel-2-mioxa.; 

4-;\iazctidinone, 5-{l3^heny!methcxy)phenyllmethylen3j-2-lhtoxo-; 

4- hia2Clidinono, 5H(3-imethyCphenyl)methyiene}-2*tSiioxo-: 

•Mhiaxofldinone, 2-lhioxo-5^[3'{t^!uwromemyi)pheflyIIfnetnyicnej-; 

as 4-ihia20lidincne. 5K{3-btomophonyl)methyiem<h2-tfw)xc-: 

4-thia2olidtnone. SH(3^trcpherr/0methylene]-2-Utioxo-: 

4-UtiazaoGdnone. Sn^Wcrophenynmemy!eneh2»thioxo*: 

4-thia20lidinone, SH(4^mophenyOmetm/leneh2-^Woxo-: 

4-ihiazoUdinone, 5H(4^henoxyphenyl)memyieneh2^ntoxo-: 
jo 4-thiazolidtnone, SH{4^trophenyl)meuY/tetmh2-tf«oxo-: 

4-thiaxoiidinone, ^{memyIthtoprwyl)metlr/leneh2Hhioxo-: 

4-thiarofidtnone. M^^S^oxyphenyl)^^ and daotan sa.t hereof, 

4-miazoUdinone, 5^{4HnetnylphenyOme^ 
4-thiaxolidifU^e. 5-<(U!'-biphenylH.ylmethyleneh2-truoxo-: 

as 4-miasoMinone, S-{r£M^ 

4-thiazclidincne. 5H(3-nuorophenyl)methy(eneh2-ttw>w)-: 
4-ttiazeiidinone. 5H(2^ydmxyvhenyOmethylene)-2-ttKoxo-: 
4-ihiaxofldinone, SHP^roxy^.S^imemoxypho^^ 
4-thiazolidinone. 

5H(Z6H3imemoxyphem/0methylene)-2-micxo-: 

;o 4-miazolidinone,5H<2*ydroxy-5wTietho^ 
4Mhiazctfd:none,5-[(3-hydroxy-5^emo 

mienyOmethyleneK-lhioxo-; 

4-thiazolidinone. 5H(5-*omo-2Hh:enyl)mem Y *eneh^oxc-. monosoctum ,dt. 
4-miazolU;>none. S-ftS-mctnoxy-S-toenzofufsnyPmettiyianerZ-thioxo-. 
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S-l-^yridyn»nelhyleneh2-U>icx(>4-«nia»M''» r ' 9 : 
S?5^tro-2.hjranyl)me«tr/!eneh2-mioxo^mia2or.dinone.ana 
.((Vphen^tH*dol-2-yl*«tnylene]-^^ 

13. A composition ol Claim * »-nicn --u 



Sn(ohenvl)roemylenehl^««Menedicf«: 
i^mia20lid5ne(Jtene.Hn:-methexybeniyaden e .^d a 

IS. A --composition ct Claim 5 wnicn is 
asaliolnoneor n « a m u iM«^2-thioxe^xazolidir.one and its disodium salt. 

5.U4^^.3*dlmethcx,^yl *°^'™°S^ consisting c« ^xazoBdinone. S^metnox. 

t8. A composition of Clam 5 seiecwo »v a 
yohenyOmethyleno^-tnisxo- and its disodium safc 

. • * «p-« 2.,n 1 ctc-5-[(3.4.S-trime t hoxyphenyi}methyiQneH^xa2or,dtnens. 
17. A composition of w*m , **cn s 2 ^^; df0 ^. 5 ^ e maxyp^r.y i ,methy.enel-2.tWoxo.4..m. 

13. A composition ol Csim 5 *.icn ia -iv / 
-azcfcSnone. CCflsisting cf ^atevMam. 5-{(3.5-<i:::rcmc. 

IS. A composition cf Clam 6 se ec;ea » » 

^micttoWUnne. SH(3-«etftcxyphenv0m.tft V lefier2^oxo • 
«mic**ASM.*. 5n(4-.^*thoxyphenyl}m«thylene-Mh.oxo . 

2>imktaoEdinedione. s-23*«f (i.t-*^ 1 ^^ 1 ; "-r^ 

^•m^oBdined one. f^^^^^h* ^h V npheny.]memy.ene]...melhyK 
2>im« J azolidined.one. ^ ^ t ^vd^cxy•3 5b ; s( * * consisting c , 2> i mida2 o!idinec,on S . 3 -{l2- 
21. A composition cf C*;m o 5~ie^cj 

2.--imid2Z0hnetfone. =-;^^yC:c-y3.S-J.mc...w....pne y 
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wherein Ri. Rj, Rj. R* and R* are as defined above. 
ia 4. A process of Claim 2 wherein the compound is of the formula (IV) 



R 3 ?.4 




20 S. A process of Claim 2 wherein the compound is of the formula (V) 

^ *V 



^3 R 4 



30 



wherein Ri. R : . Rj, R* and R? are as defined above. 

6. A process of Claim 2 wherein the compound is of the formula 



35 




I 1 \ NK 

*3 fl« 



wherein Ri, R : . R 3 . R 4 and-R* are as defined above. 

7. A process of Claim 2 wherein the compound is of the formula (VII) 



*s 



so 




wherein and R.. R*. Ri. R* and R, are as defined acove. 

8. A process of Claim t wherein the compound is of !M formula (VW) 



55 
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